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^^020020070858 #^ <^^>: 2003/2/25 

y Jri^l i*r3 ^ofl ^ ^ ^ ^£^1 As* 1-^ 

^«a#H, *1) 1 LDD <3^-§- T^l, °J(P)* ^-71 ^ 

1 LDD #*}^r ^1 2 LDD ^f-°.S*l, ^1 l«lSe}-oi ^ ^ t ^o)B\ ^S, 

2) ^ ^-1: ^Tfl -B-^l^: ^ z}- ^ As ^^p-SL^l <^ ^ 

^4!^ ^^T -g-^( junction capac i t ance ) # ^# ^ &°H , DRAM^ ^= 

A oM^ *r SLfe ^li, MOS 7fl3]AlE-l<q- 711 o]e ^ ^*h§- , Tr-off 

3c 2h 

¥ii ^fr, -8-%=, Tr-off LDD, As 
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^1020020070858 #^ 2003/2/25 

^2: ^^{MANUFATURING METHOD FOR SEMICONDUCTOR DEVICE} 



5. la £ li^r ^5fl 7l#ofl S]*!: MOS *\)2i M-^tt 



100 : di^^-el^- 102 : P-1fi 

104 : Tfl °1S ^Vs^ 106 : TlMS. §^ 

110 : 113 : *fl 1 LDD ^ ^ 

114 : ^3i|lo]A-l us : *fl 2 LDD ^ ^ 

120 : ElE}^- 122 : ^^}o)EL 

124 : f^^M^ 126 : e^o] 
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#^ <a*>: 2003/2/25 



<io> M. y o v ^°fl ^tt J**] , til^el-ol ^em ^ cflol 

^ff- ^ 3^ -g-^C junction capacitance)* ^# ^ aJ^H , DRAM^l ^ 

e^ cg^ # ^ ^ Si<H^i , 33 -8-^ f7M^J ^ 5a£^- ^ «V£*)1 ^> 

<11> 5LZ\3±°\ ^Sfl 7fl^£l^ MOS 7fl3lAlEi tfl ^ ^ ^ t-fl 

^7] MOS ^3 e€*1^<s] ^ ^^V7l sisH, 

1"^#5L*1 A>-g-£]^ AS^I ^<y^=# ^7fl ^1*1-711 £)^r H>, OHI El-, UlEel-O] ^ eH 
^^lM", ^SM^ 711 OIE 3^ ^Hl^r fe £ As^Sl- ^ , *1 

E-ltt i^-Sl^ ^ AS^£^1 ^H, ^ 3^7} ^Tfl £l^ ^Afl^ol ig-^Tfl 

<12> JI.^, A o V 7l MQS tq^ofl cOc>|>| C-flolE^ ^ S. ^ ^-g; IsRr 7fl 3] Al E} <2}- Til 

o]E 3^- AVol^ ^ ^jctfofl ^o>^7ll ±.X}7} SLSLQ Aj-nfl 

Aj-7] 7flS lAlE^ Aj- 7 | ^olE^I ^£.2) ^ ^ ^ 7 )^ O.^ O.S 
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^020020070858 #^ «J*>: 2003/2/25 

*) ^7} JlJMI 3E)^ w>, o]&|*V Tr-off ^^-7> ^711 E^efl4=| 

<13> o]*}, 5L^# SH, ^71 ^Efl 7l^^l ^tb ^>S.^1 « c > 

<W> £ la ifl^l £ life ^2fl 7l^^] o]*> MOS *B=MB] 42: « 0 >^ v+B|-vflfe 

<15> #7] ^Efl 7]^d\) °)*Y MOS ^A^ v]^o) ^ ^ofl ttj-STg, ^ > i lao]]^ 

-& *r &fe ^ 0 1, STK shallow trench isolation) 4^, ^(1)^§- 

^, MOS ^A^ ^ ^.g. fl^ p-^(2)# ^^*»fl 

£ lb°lH # ^ 5>ife «>*r A oM -g-em(l) £ p~«(2)°l tiV^^l 7] 

^1 TllolE #e)(4)» #^-*>7fl ^rf. 

<16> ZLHlJL U^, £ IcoflAi 1- ^ ol^ ^o], #7] 7flo]e #E)(4)7> #3}-^ ^ 

^ MOS 5l|5|^^^ ^^O] £l5fl7lAE 341^(5)* Cf-g", °lt *]■%■ 

sH £^ ^3" E^Jxl^E^ TflojE ^ HQS 7fl3*MEi# ^ 

€4. °1 , ^"71 TflolJE ^^-4 MOS 7fl^A]E^ A>olo] ^ ^ ±7 ± 

o)H d]o]E] <*^v§- ^ ^A^ol tg^H, ^Jf ol^^j- uflo)Ei 

^71 fe-g: ^£4] As» ^E^ ^E]A>ol^ 

^*>fe £)fe «>, olEi*V ^go] 3gol^.g- Aj- 7l TflolE ^i^- 
4 MOS 7fl a] ^V°l^ 0.42/anS. ^2] ^tf. 
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' '1020020070858 H*}: 2003/2/25 

*T ^ol ; #7} TjjojE cflsfl ^.g. ^<g-O.J^ ( ^71 TllolE 

#71 Tflol^ ^^-4 Aj-O] ^ TflojE ^ A |_ 0 j o)] oli- A] E] ^ 7l ^ofl A S 

1- ^<a*H LDD ^(7)^- ^^}7]) ttfl, S^liEl^ *Iff-# ±t 

^ cg«o] ^7l^o.s ^11°^ ^^-7> JlstII £H, o] Tr-off 
s. ^1*>^, ±.A^ *i*}s]^r ^ojcf. u^q-, #71 

As^l ^-JE7> ^o]-A-1 ( ^ ^ ^^. 7 > lHg*}7fl 3^, AS7}- ^<g€ ^7l 7flo)E ^ 
^ ^3 ^-fAS <y*H, ^7>o] ^o] 7^}^ ^ ojnf. 

A o v 7l TlMM ^ ^ 7fl^A]E^ ^^ofl HLD 1900 A^l ^MlS ^^^ZL, 

^^Hl ^jl°H(8)« ^*>7fl ^Cf. £ lf^H ^ ^ 5>l^r W}^ ^-o], Aj. 7 l ^ 

^* ^l^^>7fl OH] rrfEf, 7l|3lAlEi ^ TIME #^g- TllolE 

#^(10), 7])o)^ ?m J}*) a] EE]- o] ^EH ? fls]AlEi ^ TllolE ^ A >o] ^ 
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^ 1020020070858 2003/2/25 



5L2] As# is) p] ^<y*}7fl «K o]e^ - ^ ^^dl rtf-e^ # 7 1 

^ As^l ^-5L^ ^^1^1 5)^, o]6\) t^ef, Hleej-o] ^ ^ 

^ -g-^ ci^- ^^l^l ^ ^ ir-off ^fr ^a] ^ =17]} 

<20> % 7 ] lgofl^ ^- ^ v}<% ^-o], # 7 ) JE^ig ^l-ofl Jl-^o) 

RTPCrapid thermal process) ^-g-*H ^SM^ :f , aj. 7 ] ^sHS ^#^1 

^# ^ A ^>7] ^tr °1 ^, ^"71^- ^ As^ ^ofl #7] TflojM 

<21> ^-71 E]^(H)# ^3]"*V -fofl^ ^^-tr £ lh<*IM 1" ^ ^TT W>Sf ^-o] , Aj-7] 

^eBj-(11)°1 ^2f€ ^1^1 « t±X\ ^-^ RTP ^loH(8) 

A>s|-nl-ol ^]^tr tllE^-Ol ^Efl ^ cgol ^ ? H 2] A] Ei 

?A^r ^ofl e) e|--0- ^^A>oi = (i2)i- ^^71711 eH, o]^ > c lioflAl 

1- ^ SUr Wp^f ^o] ( ^3. ^^^(13)^ ^^tr 4-§-, ^ HlHaKl(14) 

-i: ^*r^, M0S 7flsHEi^ tiVol^^ ti^ (bias contact)^ ^^^SLS. 
M0S v]^^ ^^f>}?\} S\±r ^]^\. 

<22> ^ ) AV 7 ] ^Efl 7l ^ofl o^^- ti_Vi=^ ^7>^ *ll S ^-71 £ lio fl^ ^> 

^ &°), cflolE^ ^^T-i: <5Rr 7fl3lAlE^ TflojE ^ ^(1 5 ) 
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^ 1020020070858 #^ ^7}: 2003/2/25 

<3^M ^ As7> ^<$s\Z,3., ^7] •fe-S^ AsS. 91^, ^^}^7} 2_ 

S€ ^"HfloflA^ 7fl^A]E^ ^^O] #7}*\<L3. ^^^^-S^, Tr- 0 ff ^7} 

?i*]7fl s^H-S, 1-Bl^(sernsing voltage^H 7fl s)5l, o]d\) tcj-e}-, ^>o) ^ 

<23> ^^^O.^, ^-71 ^Sfl 71^1 ^7}<2] ^ ^ i=. 



<24> ojofl ^ sg 7] ^ ^o. #£fl 7 )-o^ *M^>7l ^*H, ti]Ee}o] ^ 

^ ^ CflolEi ^SSl a^-fr ^Tfl -f}-^ ^ ^JL^i.E, Tfl Afol ^ TflojH 

^4 M0S 7fl5HEi Aj-Olofl ^S]^ ^ AS ^.E°fl <*)^- ^M^-fr * 
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1020020070858 #^ <£z}: 2003/2/25 

<25> Olofl £ ^ o. s-^c. g-^§> 7 ) Jfl*H, TflolE AVsj-nV ^ ^ o) E ^e) 7 > 

Slr£^ 7l^ofl tflSfi A}*1 AjZf 2}-g-<E>H t TflolE ^ £ 7fl^AlE^ 03 

^ 1 ldd ^*Hr #31; #?l time ^ ^ ?flsiAiEi^ ^^o] 3 

2]^ 711 OjE ^ TflolH ^«6fl AVsj-UV^ AlZ^H, ^^Oj^l- 

^*Kr #31; ^ #7l >i5flo)A-l7> «§>£^ x#°fl tfl*fl ^ ^5. si As# 

3 S^<i ^ As* ^*Rr #31!- 3L#«H T 1 ^^ #S*H i?}^ ^2: »o v 

<26> #7l TflolE £ = £ 7fl3lAlEifil <^^# 3 3 «Rr #3H #7l Tfl °1 J=. # 

<3^4 71^^ <^ 7l^7> ^ofl ^€ i*il°H ^ ^ 2«m^ ^1 S\ 

sm 

<27> #71 ^) 1 LDD ^^Kr #311- ^Mlfe ^l(P)^- A>-g-sr> 

^, #7l 1 LDD <3^-g- ^>£^- ^1 2 LDD #3l# ^1^^ 

S. #-E*ll di7>5l ^2: «j-^-a: *H ^OT". 

<28> ^, # 7 1 £ aflS ^ofl S] TflolE ^^-4 ^A^S] 7^ E) 7> 

°11 f^KH, Oil" Ol Ail- ^^-#, #71 TflolE 

^ ^l^*>E-lEl-i, #71 711 o]E *! 711 31 Al El 4 0 lir AS 71- ^<$S\ 
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1020020070858 #^ 2003/2/25 

*1 SAHS, fe-gr AsS <y*H ^H^r^r Tr-off ^^-S] &*H^# ^^^^ ^ 

c^od}, 3E^ f o]^. A>-g-sH, ^ l LDD #*>:E^- 2 LDD 3 3 

, -£^, ^71 ^ 1 LDD <8«H St-gr i?5L^ As7> ^sqcleKE, #7l As^l fe£r ^r5LS 

<29> a o V 7 ] ^6)1 <q^V tiV^ 4i7>^ ^ Hj-^ofl &0^ ; ^WV^^S. ^-71 AS* 1- 

^#sL*1 ol-g-^H ^ i LDD ^*Rr £31^ ^-7] As» 200A^1 

^-o.^^] ^]^^>7fl «>, ^"71 <?1^- AV-g-s>^ 2 LDD ^-i: ^*Kr #31^ #7l 

•a*- 500AS] £o}£_ ^og^-o_ SMl ^ 01^ o^^^ aols ^ 2 LDD ^-gr ^ 

s]*H, *ll 2 LDD <3eH *fl 1 LDD * ^ , Sth 

<30> ££^- ) ^-7) ^ofl o^V aV_£^ ^3. ^ofl 5Uo^, ^>7l ^7l o] E 

AS* Cf^l ^ T^R^ ^l^^Ki^S, ^>7l 711 Ol H ^ ^ 7flSlAlE^ A}olofl^ 

As7} ^0.^.5., Tr-off ^lisl-l}- ^ XlTll 51^ '^014. 



°l*h 3^ £^^r %KZ3., ^ofl ^1^ ^7>2] wj-ig <£) <^^=. 

21-10 



1020020070858 %:% 2003/2/25 

<32> £ 2a ifl^l £ 2h^r £ 1^<i 3tt #.5=*fl *flS y J"^^ ^ l^e}-^ 

di*} £-51^(100), p-€(102), TflolM A>s|.nv( 10 4) ^ 711 o]e #^(106)1- ^*>3-°3. 
^^f>\JL ^*\, £ 2a^l^ 1- ^ $Hr w>S!f ^-o], # 7 ] Tfl o]s #eKl06)7> ^ 
#<H1 tfl^M, ££efl^li£t a>^1 ai^^^- E^|iE^ ^oIe 

^ ^ MOS 7fl3]A)Ei£] <$°io) ^o^^s. HJil^AE 2flEi(i08)-§: ^#*V 4^- 
, ^ ^z)-^^^. ^l^^o^ Tllols ^ ^ MOS 7flsH^# ^#*> 

n) ^4. ufl, # 7 J ^jojE ^^-^ MOS ^s^Ei ^>^l^l Tlem ^l^oll 3#€ 

*r 5U*r 7}# ^ 7^, oim 1:^, 0.26/zmS. ^#<5>7ll ^nf. 

<34> #71^ ^cH 5£°H, 7ll 0 lS ^SMS) A>ol^ ^ ^ 7 f. ig # :g 

^31 °H ¥ tifl °1*>7> 3 £.-!=. ^^1 #7l Tfl olM ^ ^ ^B^^lBl 

21 A^cHl ^S^-i: i^olA^ ^#Sr>7fl S) £ , #7l 7)}°}!= &^.?1\*\A\B\ 

^l^*>Cl^-S, #71 TflolH ^^-olf 7fl3lAlEi AfoHl^ As7 ]. ^S^l 
<35> #71 TflolE 7fl3£)AlEl# $ # *V ^ofl , £ 2b<^l ^ # ^ W><2}- ^ , 

#71 TflolE 1-S|(106)^1 nfl^fl #5}- #71 711 ol E §21(106) #^- 

ofl #2M-(110)* ##^1 71J7, ^#5)^- M^l^E-151 ^fl-* ^ol7l fl«fl, ^"71 



21-11 



1020020070858 #=N °^7}: 2003/2/25 

n)°)J= 7fl^AlB^ A}o| g TflojE ^ A} o]o\] Ol^ 7l#ofl ^ 200A 

^ As» #^1-5.^ *ll 1 LDD ^^(113)^- ^^^1-711 ^rf. 

HE|JI uH, £ 2c ^Ai -t ^ 5>Hr ti>^ £oj t ^-71 1 LDD. <3^( 113)^8: 
^ 315=4*, 500 A ^ ^ols. oj(p)^- ^<gSH, *fl 2 LDD <3^(115)# <§ 

^*>>ll €*=|-. €■ ^^°fl SZoHSr, ol^^: ^l^f-^-S.^, 7fl^AlE^ TIME ^ 

^S] A>ol o|«* ^ TflojS ^ #3] ^^ofl ^Ei£ 2^ LDD tg^s]>fl 3^ # 

7l 2 LDD ^(115)£- *fl 1 LDD ^^(113)^- #*>7fl ^-B- As^l 

¥-i ^^-^ 1HM a <M€ <r SU-^, ^"71 1 LDD ^^(113)4 2 LDD 3(115) 
A }°H1 Vfr^r ^51^ Ir^-i-^ol ^ 7(1^ (light doping junction interface)7l- 

I^^AS^, ^°1M lH)*Rr ¥^ 1/10^1 ^-4i^7ll 

^71 2 LDD <3^(115)* ^*Rr cf^l* i-M, £ 2d^|>H ^ 

^ , ^-7] 711 o]e €^ ^ 7fl3f)AlE^ ^taofl HLD ^^-ar 1900 A ^ ^f- 

TflS. ^z**}JL, £a1 *)z$ ^-g- -f-Sfl ^no]x\ Alz}--g- #7l 7\)o]E. # 

t,><4 ^J-o], 0.26^3. TllojE ^^-4 ^sHEi a>o]o} ^Kg- HLD ^sK 1 - 

7) TflolS 7fl5lX|E| A}o]o) o]e ^ V ^ol ^ o)^] ^ 

°1 nflS-^, ^7l TflojE ^jj}. 7fl3lAlEi A}o}5] As ^-£3 ^2fl 7]^ol]A^ 

Tr-off ^7} ^ ^71] S]^ 3}o]tf. 

Aj-7) i allele (114)1- cf^l^ £ 2e^l^ « ^ 
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1020020070858 %:^ 2003/2/25 

<3# ^*Rr TflolE #SK106)), 7flo]H ^ ^ tilM^o] ^BH«.( 116)# £3g 

SMI ^cf. t}*>, ^3 a] ^12: oloH^r #7l alEe}o] ^^«.(ll 6 )ofl ^ol^ 

As7> 2 LDD <3<3(115) i^H ^fl^Ml #71 ti|E^o] ^e* ^d^l 5L^g 

^ ^-£5] As^ <?ltr ^ ^ = 7> ^ oi^ **H, ^ atb 

¥^ €fr^ ^ ^ Tr-off #^1 %s$o) 3^3)-^ ^ oinf. 

^-71 ZL^r^ RTPCrapid thermal process) *k<% 

^, ^71 %>3£He} ^1 S^^-^l 3^(120)* ^-71 ElEf^- 

(120)£r ^ ^*<HH E^ir ^elA>o]=^- t§A^> 7 ] o^*> ^ojef. o]^ ( ^«-tr £ 2g 
o)H 1- ^o] ( ^-7] b1eHet(120)°1 ^3r#^l « cfA] RT p 

i^olA-ldu) AVsJ-^l ^<3£ ^l^ltr TllojE #3(106) 

* alie^o] ^Jf(ii6)ofl E| eJ--£j- ^ a}o] j= (120)1- ^cM^Ml £H , cf^-o.^., £ 
2h°lH -i- ^ sa^r wfsq- ^y-o], ^ ^^^(124)^- ^*V:n., ^IeeK] ^ ^ 
°1(126)# ^, M0S fflslAlEi^ t)}oH^ ^(bias contact)* 2| 
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1020020070858 2003/2/25 

3^ *1^-§: ^Ml -fr*]^- 4= flo^S, ^ AsS. ¥ A d £ 

Tr-off 3^3^ ^ ^cf. 

<41> o]6\] nfef, ^xgcq ^ Hj-^d] 4s 1 g > 3)^ DRAM o) JL^ o. ^ 
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711 °H 7flo]E ^7} a>£^ 7}&°\) tfl*fl A>^1 ^ 

5}-^* ^^-Al^lJi, As* 1:^1- JL*| 4|sH, *H 1 LDD ^<*-|- 33«Hr &7\] ; 

TflojH ^ ul ^3]AlE^ ^^O] ^o^^ 71)01^ ^ TllolM A>^. 

DV^. ^3V*>JI AlZ^H, ^1°H* ^ ^ #711; ^ ^"71 ^H^} 

^ a^^l ^ As* 4^1 ^r<^H, TflolM ^ ?_M1 ^^slfe 

WlMel-O] ^ ^ TflolM -MS} S^ofl ^ ^51^1 As* ^S-Rr #711* 

#7l TflojE ^ ul <^^^ ^<5Hr #7lHl a o V 7 ] ^olM 

cg^jij. <^ #9] 7\^7\ ^ofl ^1°H 2till^ ^Tfl 

^l5L* ^-JL, 

A oM 7^1 1 LDD 33*Hr #7^1* Qf%% ^oflfe ol(P)* *£#5L*] A>-g-^ 
°i , A oM ^1 1 LDD °j^-gr ^1 2 LDD ^* ^^^>fe #7ll* ^S^* ^£ 

2] 

XI 1 *oHl $a<^, 
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1020020070858 #^ <|J*}: 2003/2/25 

^"71 °)-jr A>-g-^o^ 2 LDD ^*Kr ^Itt ^7] 500 

I^T 1 * 3] 

^7} ^7} 7])°}^ ^ *fl*M3 #2) 7}?]±r 0.26 m °)*}^ ^ 

t}^ ^7\9] ^2; HHi. 
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#^ 2003/2/25 



la] 




[51 lb] 
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[5L le] 
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# 

1020020070858 <y*}: 2003/2/25 



IS. li] 



8 




IS 2bl 




115 113 
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% U*]-: 2003/2/25 



IS. 2d] 



114 
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